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5^ 31 JL^7l J1^7> 7^%^)^ ^T>7l^ (1)21 ^^xfll- f^*H ^l^Jl 

1 1 C H 3 

C H 3 - Si-. 0 -Si- R 2 <D 
I I 
R 1 C H 3 

^ * -^B^Tfl Jl^-71 J1^7> ^l^H a_l£ 

4i*}-g- A}-g-l5><*| #^}^ ££^1AE -g-^l^Tfl *fl7itM}. 

£ 2c 
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-g-t!" H^ u o Vl ^ {SILICON HYPERBRANCHED POLYMER SURFACTANT, METHOD OF MANUFACTURING THE 
SAME AND METHOD OF RINSING USING RINSE SOLUTION COMPRISING THE SAME} 

h ia tfl^i £ ib^r n*}^ gj €^ ^ «h£*ii i^>^ ^igsoi 

^. 

130 : S£5fl^liS 150 : *H?-§- 

170 : 200 : ^7l 

210 : 220 : IS^lil 

230 : ^S]^ iMeflxl^E ^Hf# 240 : jl«-7l 

250 : 7l# 
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<11> Ig-^O. ^5^) ^7^-71 J7«.7> ^^#^^1, o]o] £ o]» ol-g-^- 5j 

<12> ^al^<?l ^12: a>^1 ^ (photo- 1 i t hogr aphy ) ^- <>1 -g-^ o_^*| ^ 

5]S.^-(chip circuitry) A ^ €*Rr A^$\ ^S.Mr ^^Kr ^°)^. °] ^ , ^ 
#5)-«H tiV-g-#^<y iSefl^l^M(photoresist)^ cflsfl ^ ^(exposure) , ^ 
(develope) ^ ^z}-(etch)^ ^^^r ^l^H O l#- O i^l c f. 

<13> ^ ^ -g- ^e}c*| ti>£xfl 71^- ^j-ofl ^ >#6j) £i^<^ 

H ^iiKphoto-maskH zl ^Bfll- p}-iiEi5.^-Ei I£ 

o^ §fl sflei^ ^^^^ ^ cg^o] ^^siq-. 
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1020030012825 <Qx}: 2003/3/24 

<16> pMI^o.^., <#7] i^efl^l^M °l-g-£]-<*| ±\A ^1^^^ 7l^r 

A oHl ^ €*Rr sfl^^ «ti^ ^Sh=k 

<17> ojnfl, ^ ^ i^M £)*fl ^tiV-g-^g: <a<LZl <$<*B) efl^S 

^ ^SH*) ^ofl ^4 ^ *I3J>M, ^>«-611 d^o] ^^>7fl <8^€tK =L 

°. 7 \ *\^}7\] ^tbnf. IK], #51*1] ^7>7> ^^5]^ 3fl^^ ^^ul 

(aspect ratio)7> ^>cfl^ o.^ ^7}f>}c<\ ^7} ^^9] *\}7] 2] 7}^s\JL 

<18> o^aV^ ££^l^lilf ^7is|-7l ^ JfLofl l-o]^ 

(deionized water)S °l-?-<H*l ^i(rinse)^# ^>-g-*V°i ^^"^ ^Hfl- ^ I£efl^]i 
— ^s1<4, IS^l^S i^(hydrophobicity) 

<19> ^-71 o] ^ ^1 ^£]^r #2: ^ 3}] 

<20> £ la vfl^l £ lbxr iM3°J ^Aj-^L^ ^ 5^ ^ ^ tiV^j cjtg^ol 

<2i> 5. la# %^*>^, ^ ^°fl, IS^l^lil sfl^(i30)^r ^*>7l *V 

5fll^ ^ofl ^jjc^i ^ nl-g-tfl ^#(150)^1 ^ aZ^. 
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<22> £ i b # #2,*}^ , <#7] *Hr-§-( 150)^8: ^ ^ #<Hl ^o}^6\) ^ p H 

^S. £\n ttJ-eH, 7fl^##(170)^ ^ ^7\^x] 

<23> oflsfltfl, 71^1 ^■i-^ Siif sfl^Ctailing)^ 

21- #iM-fir ^g~g-*fl€ SS^I^IS] M-^-^" ^ I£ efl^l^ 

J=<H1 « -g-sfl5L7}- ^ -tf-g-^Rr -S-*fl^£7V M^f Hi€ X 

Sefl^lil^ Bl^r £^ SSe^l^AE <H^ (photoresist attack)^ l:^^ 

<24> H^l, ^1 B-*^ Il^l^liE ^Ir-i- -§-o]^l ^71^^ 

^S^^Tfl J1^7l J1^7> ^l^Rr 
<25> £ ^<4| *||2 -^J^r ^-§KM: ^3 ^ rgig^ 

<26> ^3 S.^^ iSefl^l^E -g-ol*>7ll *fl7m ^ «V£*fl 4: 

*}-§- €^-§-<^# *«**Kr 3°!^. 
<27> ^ ^-cgo^ ^4 o. XSE ^]^E ^#-g- -g-oj^Tll ^ SU^ ^ 
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<28> tf 7 ] ^*>7l £ ^£r, **7H (1)3 ^ 



<29> 



CH 3 -Si-0-Si-R 2 (!) 
I I 
R i C H 3 



<30> Ojofl, ^-71^ (l)^ Hl^7lolJ7 ( R 2 ^ ^7l» ^n]*>Cf. 

<3i> ^>7l ^12 ^-^-a- ^*>7l fl*H ^ ^M^JM^-i: 7>^«fl*H 3 

<32> tHM^?M-8: Clwl^DH^^^^aZf OV-g-A]^ ^ ^ (1) o] C^aflOl nj) 

R , C H 3 

C H 3 - Si-. 0 -Si- R 2 ' <D 
I I 
R, CH 3 



<34> 



<35> 



-H£-7> Tj]^^^ ^2: tt o V ^# *H^W. 
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<36> #71 *113 ^s§*}7] £ *}7}^ (1)3 ^^ll* °1 

^M*! ^S^-Al7l^. ^-^KM: ^ *}tt ^^31 Jl£-7} 

<3?> ?' CH, . 

C H 3 - SI - O -SI- R 2 (D 
I I 
R 1 C H 3 



<38> ojnfl, # 7 ]a] (1HH Rl^r uI^Hji, R 2 ^ ^±7]o]t\-. 

<39> a o v 71 ^ 4 s-^o. ^^>7i ^^°r, ^1 S^eflxl^E^ 

A o v *H ££e1^|^EDV^ ^h. o. ^7^^-o.^.a-] 7l^r #°fl II 

<40> #71 Hefl^l^e 3)]^ ti^l 71^: #<H1 ^7l^i (1)3 °1 

7>s^-a)7)5. ^^KMr ^ ^^^-S. *Kr Jl§7> 

R i CH ,. . 

C H 3 - Si-. 0 -SI- R z CD 
I I 
R , C H 3 



<42> olufl, A 0 > 7l Al (1)6(|^ Rio. Hl^7lo]jl ( R 2 ^ +^ 7 }o]v±. 
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<#7] ^ 4^-°^-^ 

<44> ^-7] o)^5) ^^i-on ^ ise|7lAE #ff-## ^ItI^-o.^ ti>£^l ^*>£| ^^ y o V 

<46> o]^ ( 4MI*r7l] ^^-JIT,} 

<47> ^7,]}^ o]^o]^ (hydrophobic group) 

^ €^7l(hydrophilic group)* 5Hr ^€-31 JL^7] 3.^7.} 7)}^%^ *\)% 

<48> ?i . C H 3 ■ 

C H 3 - S I - O -SI- R 2 (1) 
I I 
R , C H 3 



<49> ojnl), Aj- 7l Al (1) o^ ri^. ul^7lolji ; R 2 ^r ojuf. Aj- 7 ] ^^-*><^ ^s) ^ 

i^-7l Ji^-7> 7fl^%^^^ 7> = ^-a1 7l( car boxy 1 group, -C00H)S x]Q 

£ ^-iKKsiloxane, Si-0)-§- ^ #3 fVcf. 
<so> ol*> f #7l ^s^Tfl jl-g-71 Jl^-7> 31^*^1 (hyper branched polymer 

surfactant)^ ^^-i- ^^*>JI^> th*. 
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<5i> 7flAl^)s.-H i=HU#5.S.^€(di -methyl chlorosi lane)* afl^^M 7H^*fl 

(hydrolysis A ^1 li^^*(di-methyl silanol)* A^k^ . 

<52> s% 7 \ ^HHH^** A^\y\ -T-^i, THF(Tetrahydrofuran) -§-*fl7> 

-§-71 ofl ^\ clllt^^l- Jiial^H -§-*lH^ *^-§-^* ^lStt^. A o v 7l -&^-g- 
oflofl M^o>^] o>i?l(triathyl amine)* -g-*ll ^1 7l H , i^l^^de ionized water)* 
^r. °H, A J"7l 9J^^1 ^1^4^^ 3^ ^r£l- ^l^l ^ «ll^(ice bath) 

<53> ol^f q 0 ] ^7} ^iM^* ^ clwl^Dll^#S-S^^:(di vinyl methyl 

chlorosilane)* 1:1^ THF -g-*lHl -§-^H 3*>*M «h§-Al ^ o_S.^ AB 2 ^ # 

^1 (monomer )<?! *>7l^l (1)9] ^lli^til^^Ali^l^i£( m ethyl divinyl siloxy 
dimethyl si lane)* tH^tr^. 

<54> ? 1 C H 3 

C H 3 - S i -. O - SI - R 2 
I I 
R, C H 3 



^H, ^7}^ (1)3 Wl^7lolJ7 ( R 2 ^ ^7)o]t\. ^7) R x ^ R 2 ^r ^7}S. 

X] ^-g^Vcf. A o V 7] c^o} ^lS^-^-^ 3^ ^T-gr ^r£# ^l^>7l ^ <H* tifl^ iflbfl 
*\ °1^^1^. 

^-71 ^ ^nfll- ol-g-^>o^ *>ol^ S ^^eflolA^( hydrosilylation )^ofl 

3*fl °H, 25°C)Sl THF -g-*H v)H^ ot 30 ^-^h JffiaV*}-^ 
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<5?> sfo) c^. ^lefloj^^cHl o}*fl 30^7} ^*1H HBBr2 • SCH 3 1- ^ 

^}JL, iM^r* 4^ ^, Cr0 3 , AcOH ^ iKI^l- ^**cls. *H^H ^ 
^1 7>s^.Al7l(carboxyl group)S <H^£l 43 £■ §>uf^ -g-7l 

<HH ^ m^l-^l * r 31s. ^l^^m. *r&M, 7>=.^-Al7ll- 
-§- (backbone) ^.3. -H^-71 # ^ ^ ^- a] hyper branch polysi loxysi lane) 

<58> ^-71 31^7} ^^*)^&^: 7)} z\) (sur f actat )S. °}-%-*}<^ ^(rinse)-g-^ 

<59> #7] i£^_g_6« O. ti}£^l ^7>^ ^-*<HH Bji^ofl A>-g-^r4. 

<60> a)*}, M. rt-vgo) A)sL^ *\}^f>}7] £| ^ WljE^l ^7}2) 2fl E4 ^Wj-W^ 

<6i> aVE^l A <H1 5L£efl^l^^# ^l^H 5L£E^lil D 4l- ^^tr^-. °1 ^ , # 

<62> #7) ££5|7lAEsVoll i-^- ^}^§>c^ #7] SEeflxl AE n|o)l ^*K2*r 

<63> 4V7I <H^- %^-§-£l SS^^AEB].^ ^^>^-0.5.^ u. £ £5 1| 7 1aed||. al^^l 

<64> ^7} ^sj^r -f, A o v 7l Ileflxlil sflEio)! cflSfl ^-^ o. # 
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<65> ^-71 ^ ^-g- ^1^*1-71 ^7} sfl^ol X\g_ ^d\] ^ 

efl^liS #ff-#* <#7) 71^- ^ iSe^l^E oi^Alflcf. 

<66> £ 2a ^1 £ 2c ^ l^^l ^^l^ofl o]^ iSefl^l^E *fl7l^Kr 7fl 

<67> £ 2a» , Aj-71 ^L^-71 #3^*1^(240)^ 7> = ^-Al7l^ ^^7l 

(hydrophilic group) (200) °] ^ , ^^V^r ^7] (hydrophobic group) (210) ^tf. ^, # 

7} ZL-g-71 ^^^^^1^^(240)-^- tr £-7HH ^^(hydrophilic property)^ 

(hydrophobic property)^ 27 r *l^ ^^fe- tk^A. 
<68> nJ-aH, ^ v -g-^fl € ^ °rM&h 2)^1 5d^r 

^liM #^-§-(220 HI £ ^^4. 
<69> £ 2b» fis}^ , ^7) JL^7] #^^^-^1^^(240)^ *\g. tj^g. = 7}*\ 

Sell^l^S *H?-#(220)^ ^ *l~fr *IN*1* ^x\*U) 7^>Al^ 

i^eflxl^E ^ #( 230)* iM^r ^3. o] ^ ^ ^ ^cf. 
<70> £ 2c« %^}&, ^7) 51&7] ^ db^# -^Alofl # J7 

ojcf. nJ-eM, Aj-7] ji^-71 #El^^-Al^^ Aj-7] ISe^l^M ^#(230)^ 
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<72> 14^1, 7>=^-Al7lS ^m^m 51^7} Jl-g-7} J^*^* A>-g- 

<73> o)^- £o] t o] ^ ^^-on ^ isefl^^e ^Hf-^ ^TitVcf. 

<74> ^A]^ 

<75> aV£^| q= 400nm2l iSe1^iEni-|. ^^sj-^cf. 4V7I ^je^i- 

ofl ^*ti ^ HOnm^ #4 ^ ^ llOnm^l ^ 11 <>l-g-*H i^*>£ 

4. 3fll=i°l ^7f^ AlJL» ^-71 A]^ Aj" 

ofl JL-g-7] ^^A]^ ^ o)^o]^\ e}^ -g-ojj^. ^^a) ^71 a>£^ 

^7l AlSS Ti^A^t}. 

<76> W]lil<^] 

<77> wV£*fl 71^- Aj-ofl ^ 400nm^ l£el]7l aedVo. ^^}534. -#7] I£el]^iI D 4 

<H1 « ^ nonm^ ^ ^ llOnm^ Tl^-fr ^ H p}^31- °l-8-*M ^#432 
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cf. ^"71 5L£efl^l^E sfl^o] ti_v £ ^i ^7}^ afloat].. ^. 7l a o v 



<80> [S. 1] 







s[-^-CU(nmJ 


7\V: ^^CDCnm) 






116 


134 


144 | 87.7 


1.7 




151 


182 


234 j 86 


1.6 



^ ^°H1 tfl*« ^ 1.6 vfl^l 1.7% ^cf. ttq-^i , #7) ^ tilm^l^ 5L^ t 

S. 1 m £ 3a# «g^€ i^efl^AE sflEi(310)^ ^ 116nm^ ^ 0 Vj f 

^ 7)] *1 ^(Critical Dimension; CD)-!- #JL, 134nm^ <s}^ o^^^^m. 14 

Hf^Cf. S^, ^-71 ^fll ^Seflxl^E 3flEi(310) ^ 7l^ ^7fl^ofl*|o) 
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*rfe 144nm S. i+Eh***. v$?\x\ , ^ afll iS^l^il 5fl^(310)^ If^o] oj^ji 

<84> S. 3b^ aliaoflojl ^sj] ;fe<£ Jsfl^^l ^^£olcf. 

<85> £ 3b» ^S*}^, *fl2 Iie^lil s|)^(320)^ #Jf ^31*1^ ^ 

151nm °H, -S-71 ^12 I£sfl^]iE sfl^i(320)^ ^Tfl^l^^ ^ 182nm 3. 

M-Bl-^cf. 5&*h #7l ^2 ISJ^liE 341^(320) ^ ^>S.^1 71^ ^Tfl^H^ ^7] 

z\}2 2fl^(320)^ oj^l^ 234nm £x}. nJ-BM , ^7} ^2 iSeflx]^ 

M ^^(320)5] 4fT&o] o]^ji oi^ zv £ ^ 86 o= 

€ 11^1^1^ ^ 0 J31*1^tt 30% o]a o > 37l ] q-Ej-^o.^, <y7il*l^ 

^ ^4-^1^ 9= 35% 3.7]} M-^rf. #7l sfl^o] 71^4 

^Tfl^fe- ^ 62.5% ol^-o.^ L^tfcJ-. ^r, #7l ^A]^ofl o^fl ^ 
Sefl^lil sflld H^- #71 HlJaoflofl £]*fl IS^lxliE sfl^^ -^oj nfl °. ^ 

<87> #7] ^e]^-7ll 3.^7} JL^T,} T])^*^ *fl» ^ 7>*1 ^-g-^# A>-g-^r>^ ^ ^1 , 

<88> tiVig, ^ol^^nV-§- S^>^ Sl^-g-oM o_ ol-g-§><^ ilE|7]AE 7| # 
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# 
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H^l t^£7} ^Sfl^ ^ 6>q^, ^Htt^I ^«fl IS^l^liE sfl^ io] ^7>^1- 
Wfl *§#^ ^ SflB]^ nfl, ^*Rr Ali^ sfl^ - ^ J£n> o>^E}, 

<90> AJ--^ ^Ol £ ^ofl <3l^2, ^ #3-°S.*Rt AB 2 ^ ^« 

^>s^-Ai7ls ^l^f-o.^i ±^7] ^ ^1^71 » 5fe ^^31 -H^-71 

^1&7> ^1^%#^1» ^S^tf. 
<91> ^-ol, ^^-g- ol- JL£-7,>^ ^^o)l €^T## 5Hr ZLf-A^L ^ltt^ 

<92> ^-7] ji«-7l Jl^-7>^ ^ wj-^i ?i^>^ w-^l (branch) ^ ^(Terminal 

group) o) ?>c]-^ ^2:^<?1 ^ °1 ^o.n^, ^wl ^ jt ^-^ ^ ^iflofl ^ 

^ ^ *r %l^M ^ ^1^-71^1 ^7f ^0.5. f7^M, 711^^^^ o) 

<93> TXj-Sr^i, ^3*1 ^^-g-^<^l #71 7^%^ *fl» |7}§M ^^<LS. ^ 

^Mt^Rr IS^liM ^Vff-#* ^ofl^ 14V ^ - 01^ 3L3r 

all 7^ ^ $14. 
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*\$\ Q6\ t M. IgJ-tgo} ti>^*l ^^*>^^l n J: ^ 7l# 
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1] 

*>7H (1)^ ^^l* *fl2^U ^ ^1^71* S^rRr 

R i C H 3 

C H 3 - S i -. O -SI- R 2 <1) 
I I 
R 1 C H 3 



2] 

o] 7>s^-Al7l^ ^1^ ^ #^AJ^ *>±r ^ ^JIJL -^^^71] Jl-g- 

71 711^%^^. 

[^^J- 3] 

7>^*1]^H cHl-S^-M- ^^Rr ^711; 

^7l ^HlH^^-g: al^-Al^ *} 7 }*) (l) ^ #%=*fl<y 

Dfl^^til^^^-Alclnll^^^ cj-Tll; ^ 

R , C H s 

C H 3 - Si-. O -Si- R 2 CD 
I I 
R 1 C H 3 
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(>a-7H (1HH Rl^ til^^olji, R2 ^ ^r^7]o]z\.) 

4] 

*H3* 0 H1 &<>H. ^-71 cH^^a-fr ^al^l^i^i^ 1:10] aV-g- 

si 

^"71 IcHMIl* #"fl» °l-§-^ *H=S ^^eflol^^oj] o^fl ^7>>1- 
3) ^ ^ 51^31 JI^-7l JL^7\ 7]M%^X\}£) • 

[^^J- 6] 

*1]5%M1 SU^H, ^"71 #oH^r ^91 ^<L3. ^ ^B^Tfl 31&7] Jl§7> 

Til ^ *fl2W 0 >^. 
[^^J- 7] 

^13%H1 Sl^l, #71 #^8- >a-7l Rl * R21- *l-g-7ls. ol-g-^ 0}^ 

33* ^-2.5. ^ ^B^Tfl JL^7) JL^7\ Tfl ^#^^1^ ^12« 0 ^. 
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8] 

*}7}*\ (1)^ ^^fl* f^*H ^l^^l 7l-=^Al7lS. ^^Kh§" 

R , C H 3. 

C H a - SI - O - SI - R 2 CD 
I I 
R , C H 3 

(-#7^ (l)<Hl^i Rbgr V]^7)o}JL, R2^r °lcf-. ) 

9] 

# ^Tl^S.^ til£^l 71* ^Hl sfl^-g- cj^}; 

££5)l^)iM 3fl Si 5? te^l 7l 3 fc ^-ofl (1)3) °1 

■¥"<H*1 71- 5 ^ A] 7lsL ^^Kbg: ^ #^^-5. *}^r ^2^1 ZL^-71 JL^-7> 

R , CH 3. 

C H 3 - S i -. O - SI - R 2 CD 

I I 

R 1 CH 3 
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#7) 9}^X\7] 3> £±r JL£-7> ?fl afl # o]-g-^> 

* ^"71 tiVH^ll 71* ^ i^s^liS ^o s «e] #*1 7] ^ #711; ^ 
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